Acute pyelonephritis, which is the most common upper urinary tract infection, exhibits a varied clinical course and is usually accompanied by bacteremia. Bacteremia correlates with a poor prognosis and a high occurrence of complications, such as renal abscess and sepsis. Therefore, the Kosin Medical Journal 2018;33:337-346. https://doi.org/10.7180/kmj.2018.33.3.337 
early detection of bacteremia is clinical important.
To date, blood culture is the most basic and important method for diagnosing bacteremia: however, early detection is difficult because blood culture results are not available for at least 24 to 48 hours. Also, false positives may occur from culture contamination, and blood culture sensitivity is reduced after the administration of antibiotics. PCT is a calcitonin precursor consisting of 116 amino acids. PCT is usually secreted by the thyroid gland, and trace amounts of it can be measured in the blood. However, expression of the CALC1 gene, which produces PCT, is rapidly increased by stimulation of inflammatory cytokines in infectious conditions, such as pneumonia and urinary tract infection. PCT is rapidly secreted into the blood from the thyroid gland, spleen, liver, and kidney. 2, 3 In previous studies, PCT level has been shown to predict the severity and prognosis of disease. 4 Moreover, PCT is a useful biomarker to distinguish bacterial from viral infections because the PCT level is not elevated in viral infections. 5 The purpose of this study was to evaluate the diagnostic value of the PCT level for predicting bacteremia in patients with acute pyelonephritis.
MATERIALS AND METHODS

Study subjects
This case-control, retrospective, observational study was performed at a single tertiary hospital and was approved by the Institutional Review 
Statistical analysis
Clinical variables were compared in bacteremic 
RESULTS
A total of 320 patients were reviewed, and 140 patients satisfied all inclusion and exclusion criteria for this study. Of these, 126 patients (91%)
were women and 13 (9%) were men. (Table 3) .
Among the pathogens, 12 were extended-spectrum β-lactamase-producing Escherichia coli. Pretreatment The levels of PCT and CRP in the bacteremic group were significantly higher than in the non-bacteremic group. We analyzed the ROC curve to evaluate the utility of PCT and CRP levels for diagnosing bacteremia. The AUC of the PCT level before treatment was 0.728, and the AUC of the CRP level before treatment was 0.614 ( Fig.   1 ). In addition, the platelet level before treatment was significantly lower in the bacteremic group than in the non-bacteremic group. The levels of serum aspartate aminotransferase (AST) and alanine aminotransferase (ALT) were significantly higher in the bacteremic group than in the non-bacteremic group although they were within the normal range in both groups. 181.9 ± 76.9
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17.9 (15.20-20.60) 30.0 ( 6 PCT is considered a useful marker for rapid differential diagnosis of bacterial sepsis. 7 PCT is a product response to bacterial infection in the human body.
In a previous study, after injection of extracted endotoxin from Escherichia coli, the PCT level rapidly started increasing in 2-4 hours, reached a peak in 6-12 hours, and maintained a blood concentration in 12-24 hours. 8 On the other hand, the CRP level started increasing after 12 hours and reached its peak after 30 hours. Because the Although we did not analyze prognosis or treatment failure in relation to PCT levels in this study, repeating the PCT level during treatment is helpful to assess treatment response and failure. [11] [12] [13] Proper clinical application of PCT levels might decrease unnecessary use of antibiotics and side effects, such antibiotic resistance. 14, 15 We observed that platelet count in the bacteremic group was significantly lower than in the non-bacteremic group. Platelet count is a useful marker for the diagnosis of bacteremia in patients with acute pyelonephritis, and several studies have shown that patients with bacteremia have low platelet counts. 16, 17 In patients with bacteremia, the low platelet count is due to multiple etiologies, including accelerated platelet destruction by a nonimmunologic mechanism, increased platelet consumption, suppression of platelet production in the bone marrow, drugs, and disseminated intravascular coagulation. 18 Although the average AST/ALT levels in our study were within the normal range, they were significantly higher in the bacteremic group than in the non-bacteremic group. Abnormal liver function tests occur in over 10% of patients with sepsis. 19 The cause of this is not clearly known.
It appears that complex factors are associated with abnormal liver function tests in patients with sepsis; possible causes include ischemic injury due to decreased hepatic perfusion (e.g., from cardiogenic shock) and hepatocyte injury due to an inflammatory response to cytokines such as interleukin-6 and tumor necrosis factor-α.
In prior studies, cut-off values of PCT using an electrochemiluminescence immunoassay method -the same method used in this study-to identify sepsis were 0.28-3.3 ng/mL. 
KEY MESSAGE
1. Serum procalcitonin (PCT) level is a useful predictive test for bacteremia in acute pyelonephritis.
2. Through the early detection of bacteremia, serum PCT level can help estimate the prognosis and predict complications such as sepsis.
Conflict of interest
No potential conflict of interest relevant to this article was reported.
